ABSTRACT
INTRODUCTION

38
Landscapes in many parts of the world are dominated by farmland (Foley et al. 2005, Scherr & conservation research community. Historically, agricultural landscapes represented a highly dynamic 41 habitat mosaic characterized by substantial spatio-temporal variations in environmental conditions 42 (Chamberlain et al. 2000 , Bennett et al. 2006 . The resulting heterogeneity, at both local and regional 43 scales, has been recognised as a primary factor underpinning historical agricultural landscape 44 biodiversity (Benton et al. 2003 , Tscharntke et al. 2005 , Fahrig et al. 2011 . Accordingly, increases in 45 agricultural intensification and associated agricultural habitat homogenization from the 1940s 46 onwards, in combination with encroachments on remaining non-agricultural habitats, have resulted in a marked biodiversity reduction across the European countryside (Fuller 2000 , Ford et al. 2001 , al. 1997 , Sayer et al. 2012 , the links between pond management and the terrestrial environment 118 have been comparatively neglected. Farmland ponds generally harbour substantial numbers of 119 aquatic macroinvertebrates whose adult aerial stages are known to constitute an important food 120 resource for nesting and fledging birds (Newton 1998 , Baxter et al. 2005 , Richardson et al. 2010 121 Schummer et al. 2012 , Stenroth et al. 2015 , and wintering waterbirds (Matuszak et al. 2014) . In were created either for marl extraction or livestock watering between the 17 th and 19 th centuries (Prince 1964) . Of the ~60 small ponds (<20 in diameter) in the ~10km 2 study area, a total of 22 146 ponds on privately owned farmland were selected for this study, thus allowing us to cover ~36.6% of 147 the pondscape. Selected ponds included 11 open canopy ponds with generally high submerged and 148 fringing aquatic macrophyte cover (Fig.2a, b ) and 11 closed-canopy, overgrown ponds dominated by 149 living and fallen trees of Prunus spinosa, Salix spp. and Alnus glutinosa, where aquatic plants were 150 largely absent (Fig.2c) . All the ponds located in arable fields were surrounded by grassland buffers of 
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The open canopy ponds were located at Manor Farm, Briston. Since the 1960s, most ponds at Manor 
191
above the pond were also included, provided that they showed aerial feeding behaviour or flew low produce an overestimate of total bird abundance, the risk of counting the same individual multiple 217 times is greatly diminished (Toms 2004 , BTO 2014 
271
In the CA bi-plot, axis 1 explained 15.3% of species data variance, whereas axis 2 explained a further 272 10.5%. Species turnover between the overgrown ponds was relatively low, as illustrated by the small 273 area of ordination space generally occupied by these sites in the CA (Pond S7 is an outlier due to a 274 record of tawny owl Strix aluco, Fig.4 ). In contrast, a greater bird species turnover was observed at 275 the open ponds, meaning that these are more heterogeneous in the bird assemblages they support.
276
The bird community structure showed significant variation in relation to the measured environmental 277 gradients in the agricultural pondscape. In the CCA bi-plot ( 
294
Adjusted R 2 = 0.52, p = 0.0003) ( Table 2) . While circumference was a significant predictor for
295
Shannon's Diversity (estimate = 0.04, t value = 2.74, p = 0.01), this was not true for macrophyte (Fig.2a, b) , which may offer nesting materials, seed resources, refuge from 371 predators and resting and perching habitat, as well as important habitat for invertebrate prey.
could play an important supplementary role in terms of food resources, provided that there is a sufficient density of ponds in the landscape. In a pondscape setting, we suggest that surrounding 378 grassland margins may act as recipients of particularly high numbers of invertebrate prey originating 379 from the pond, with invertebrate assemblages in these buffers further enhanced by the presence of 380 humidity gradients from the pond margin towards agricultural habitats on higher ground (Fig.6a ).
Seeds associated with pond marginal areas may also form an important part of the diet of many 382 conservation priority granivores on farmland, including house sparrow, yellowhammer and linnet 
390
The lower species diversity observed at overgrown ponds is probably due to the relative homogeneity 391 of habitats offered by such ponds, which essentially mimic small wet woodland sites. Although the overgrown ponds were also surrounded by grassland buffers, these apparently failed to offer birds the 393 same benefits as grassland buffers around open ponds, possibly because the grassland was heavily 394 shaded and separated from the pond by a dense barrier of woody vegetation (Fig.2c, 6b ). Open 
402
It could be argued that a lack of bird diversity observed amongst the overgrown ponds was partly an overgrown ponds also afforded good habitat for woodland birds. In this respect, they may be used as promoting the dispersal of woodland species (Lawton et al. 2010 ). 
438
Further study is needed to quantify emergent invertebrate abundance and diversity at managed and 439 un-managed ponds, as well as to determine how pond management may be optimized to enhance 440 both breeding and overwintering of farmland birds. Our study is limited in its spatial and temporal 441 coverage, and we suggest that future bird, macrophyte and invertebrate surveys are carried out at 
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Seed Eating a Finches and Allies
Carduelis cannabina
Linnet* W10(1), W22/23/24(1), W33(2), W34
Carduelis carduelis Goldfinch W1(1), W10(1), W16(3), W19(1), W22/23/24(3), W34(1), W37 (3) M(1), S4(2), D6(1), S9(1), S11(1), S13 (1) Chloris chloris Greenfinch W8(1), W9(1), W16(1), W33(1),
Emberiza citrinella
Yellowhammer* W8(3), W9(1), W10(2), W16(3), W17(4), W19(1), W22/23/24(2), W33(3), W37 (1) S4(3), S5(1), D6(1), S6(1), S7(3), S9(1), S10(1), S11(2), S13(1), S15(3)
Fringilla coelebs Chaffinch W1(2), W8(4), W9(2), W10(5), W16 (3), W17(4), W19(1), W22/23/24(4),
M1
(1), S4(1), S5(2), D6(4), S6(1), S7(4), S9(4), S10(4), S11(4), S13(2), S15(5) Erithacus rubecula Robin W10(1), W22/23/24(2) M1(2), S4(4), S5(4), D6(3), S6(1), S11(4), S10(5), S9(3), S15 (1) Luscinia megarhynchos Nightingale W8(1), W22/23/24(1), W17 (1) Phoenicurus phoenicurus Redstart S10 (2) Turdus merula Blackbird W1(2), W8(1), W22/23/24 (2), W33(1) M1(3), S4(2), S5(2), D6(3), S9(2), S10(2), S13
Song Thrush* S9(1), S10(1)
Turdus viscivoros
Mistle Thrush S4(1), S15 (1 (2) M1(2), S4(5), S5(2), D6(2), S6(3), S7(3), S13(3), S9(2), S10(3), S11(5), S15(3)
Parus major
Great Tit W1(2), W8(1), W9(1), W10(3), W16(1),W17(1), W22/23/24(1), W34(2), W37 (1) S4 (3), S5(1), S6(1), S9(2), S10(1), S11(2), S13(3), S15 (2) Periparus ater 
Phylloscopus colybita/ trochilus
Chiffchaff/Willow Warbler W1(1), W10(4), W19(1), W22/23/24(1), W37 (1) M1(1), D6(1), S4(2), S7(1), S9(3), S10(3), S11(3), S13(2), S15(4),
Prunella modularis
Dunnock W10(1), W33(2), W34(1) S4(1), S11(1), S13(1), S15(2) (2) M1(1), S13(4), S5(5), D6(1), S6(2), S7(2), S9(2), S10(2), S11(2), S15(5) 
Regulus regulus
Streptopelia decaocto
969
*Evidence of provisioning chicks was determined by the occurrence of repeated visits to a site suspected to contain a nest or chicks by pairs of groups to the same site. 
993
*Evidence of provisioning chicks was determined by the occurrence of repeated visits to a site suspected to contain a nest or chicks by pairs of groups to the same site.
994
Includes observations of individuals bringing food items to the site and/or taking turns to forage and guard territory.
